A 16-year-old female with an operated unilateral cleft lip and palate reported with a chief complaint of severely crowded upper and lower teeth. Significant orthodontic clinical features were retropositioned maxilla, a reverse overjet and a unilateral posterior crossbite, retruded upper lips, and a deranged occlusion. Comprehensive orthodontic therapy including arch expansion with nickel titanium palatal expander followed by a LeFort I maxillary advancement was carried out. The treatment over a period of 3 years resulted in a 97% improvement of the peer assessment review index and long-term stability.
Introduction
C left lip and palate present considerable challenges to the orthodontist in all aspects of treatment planning and execution. Orthodontic management of such cases, who qualify in Grade 5 of the index of orthodontic treatment needs, [1] often involves a multidisciplinary approach. One may forego perfection in the finished results due to multiple factors, namely, lack of mouth opening due to soft tissue tautness, patient compliance over prolonged treatment duration, complexity of skeletal relations, tooth shape, size, and number, and the required range of orthodontic tooth movements. However, the right diagnosis, a prudent choice of treatment options and reasonable orthodontic skill application, can deliver wonderful, stable, and professionally satisfying results that make a humongous impact on the patient's quality of life. This case report illustrates the orthodontic and surgical management of a skeletal and dental Class III in an operated cleft lip and palate case.
absent. There were root dilacerations in 14, 15, and 45. Tooth buds of 38 and 48 were positioned very close to the mandibular canal. 37 and 47 were tipped distally. Cervical vertebrae maturation index (CVMI) was Stage V.
Cephalometric interpretation [Tables 1 and 2]
Maxilla was retropositioned with a normally positioned mandible resulting in a skeletal Class III base to the dentition [Tables 1 and 2] , which showed compensatory proclination of upper anteriors and retroclination of the lower anteriors. In vertical proportions, lower face was proportionate to upper face, but the maxillary incisor show was reduced. Within the lower thirds of the face, the maxillary component was reduced. The lips and chin correlated to underlying hard tissues with protrusive chin, retrusive upper lip with reduced lip lengths.
Diagnostic summary
Unilaterally operated cleft lip and palate in 12 and 13 region with an Angle's Class I molar relation on a Class III skeletal base and a normal growth pattern. Maxilla being deficient in all three planes of space led to a collapsed upper arch with unilateral posterior crossbite on the left side and a deranged occlusion. Mandible was normally positioned. There was severe crowding in upper and lower anteriors. The chin appeared prominent and a retrusive upper lip led to a concave facial profile. 11 was malformed, 12 was missing, and 38 and 48 tooth buds were mesioangularly placed and in proximity to the mandibular canal and the crowns of 37 and 47. The nasal columella was deformed and speech had a nasal twang.
Aims and objectives of orthodontic treatment
• To refer to an oral surgeon for management of the impacted third molars • To align upper and lower arches • To decompensate, level, and coordinate arch forms as presurgical preparation was no patency. All teeth in upper and lower arches from second molars to second molars except 12 were present. 11 was morphologically poor with pronounced collum angle and defective enamel formation. There was 9 mm crowding in the upper and lower arch [ Figure 2 ]. The overjet and overbite could not be assessed due to the severe irregularity of incisors. The left buccal segment relationship was Class I molar with the molars in crossbite. The right buccal segment relationship was Class I molar relation and Class II canine relation due to mesial migration of 13. There were crossbites involving all teeth from 15 to 27, except 23. 45 was erupted and impacted due to lack of space. Upper arch form was narrow with intermolar width of 42 mm. Lower arch form was average with slight asymmetry in the premolar region. Periodontal evaluation revealed no pocket formation in any of the teeth. There were irregular gingival contours in anterior teeth. The oral hygiene was fair considering the crookedness of the teeth. There was hypernasality in the voice due to velopharyngeal insufficiency.
General radiographic examination
Pretreatment radiographs taken were orthopantomogram (OPG) and lateral cephalogram [ Figure 3 ] confirmed that 18, 38, and 48 were unerupted and that 12 and 28 were 
Additional treatment objectives
• Cosmetic treatment for anterior teeth • Revisit the nasal columella with plastic surgical intervention • Speech therapy and management of velopharyngeal insufficiency.
Treatment plan rationale
• The oral surgeon opined that 38 and 48 were impacted and in close approximation to the mandibular canal. It was decided at pretreatment to not extract these teeth since it was asymptomatic and since there would be no interference to the maxillary advancement • The upper arch being crowded and proclined, it was decided to extract 22 to balance the missing 12 and provide space for aligning the teeth. Space would also be gained through dentoalveolar expansion of the narrow maxilla and help in marginally decompensating the maxillary proclination • To correct the maxillomandibular relation and overjet, a LeFort I maxillary advancement surgery was planned. Surgically assisted rapid palatal expansion for transverse expansion was not considered due to unfavorable cost-benefit ratio. Anterior maxillary distraction was not opted for as the anteroposterior discrepancy was moderate • Lower arch was to be decompensated by uprighting the lingually tipped anterior and posterior teeth. Lower arch extraction was considered but decided against due to possibility of lack of sufficient reverse Archwire progression led to 17 × 25 SS wires which were used to correct the torque of the upper posterior teeth. The upper canines were rounded off periodically to pass off as lateral incisors. Appropriate brackets were placed on 13, 23, 14, and 24 to simulate 12, 22, 13, and 23, respectively. Seventeen months into treatment, there was visible facial decompensation of the skeletal Class III [ Figure 6 ]. Presurgical finishing unilateral 17 × 25 SS wires were placed with five T-hooks placed overjet before surgery more so because the teeth were retroclined to start with • Postsurgical settling and a Class II molar relation was planned to achieve an increase in the occlusal table • The arch expansion would also rotate the mandible clockwise leading to less prominence of the chin and straightening out of the concave profile.
Appliances 018 slot MBT prescription metal preadjusted edgewise appliance and 38 mm nickel titanium (NiTi) expander were used.
Proposed retention strategy and prognosis
Circumferential supracrestal fiberotomy in upper and lower anteriors. Fixed lingual retainer for lower anteriors. Hawley retainer for full time wear for upper arch. Operated clefts have a high tendency for relapse of expansion; hence, the patient has been advised Tables 1 and 2 ]. Presurgical models were prepared and mounted on a semiadjustable articulator with a 5 mm advancement of the maxilla without any downward placement. Surgical splint was prepared.
At 23 months, LeFort I maxillary advancement surgery was carried out. The patient was given rigid intermaxillary fixation for 3 days postsurgery. It was followed by the use of red elastics (3/16") to be worn by the patient with the splint in situ. Splint use was stopped 3 weeks after the surgery, and elastics were continued as advised by the oral surgeon for anterior settling with a sectioned wire. At 25 months, expanded upper 17 × 25 SS archwire was extended to second molars and additional buccal root torque was built in. Crossbite elastics on the left side were given for approximately 4 months followed by settling elastics posteriorly. 17 and 27 were later settled with vertical elastics on buccal buttons due to difficulty in placing molar tubes. Blue midline elastics were prescribed. At 40 months, the appliance was debonded, and circumferential supracrestal fiberotomy was done in 11 and 21. Sandblasted 17 × 25 SS retainer was placed ribbonwise in lower anteriors. An upper Hawley retainer was given for full-time wear.
Presurgical radiographic interpretation [Tables 1 and 2]
The upper anteriors were still proclined, as despite extraction of 22, that was all that could be managed due to the severe crowding [ Tables 1 and 2 ]. The lower arch was aligned merely by uprighting the lingually tipped teeth without undue flaring of the lower incisors There was opening of the mandibular plane angle due to increased prominence of the palatal cusps after arch expansion. This helped in making the chin less prominent in anteroposterior plane. A reverse overjet of 3 mm was created and the ANB decreased to −5°. There were a marked improvement in the lower face proportions and increase in total facial height as the mandible rotated clockwise. Increase in facial height and increase in interlabial gap allowed show of upper incisors in smile. 
Posttreatment Assessment

Discussion and critical appraisal
The patient and her parents were extremely satisfied with the outcome of the orthosurgical treatment [ Figure 9 ]. Satisfactory alignment was achieved without any undue root resorption despite the extensive tooth movements. A good buccal occlusion [ Figure 10 ] with a Class II molar relation and a Class I canine relation and normal overjet and overbite were achieved. The expansion was achieved without any adverse periodontal effect on the molars. The maxillomandibular relations were almost normalized [ Tables 1 and 2 ]. The lower face height proportions were improved and the chin appeared less prominent due to the clockwise rotation of the mandible. There was no lateral deviation in closure. Centric relation was coinciding with centric occlusion. Group function occlusion in excursive movements was achieved as the canine was substituted for the lateral incisor. 13 and 23 tips were rounded off to convert them into 12 and 22. The lingual cusps of 14 and 24 were not reduced. The smile and also the overall quality of life of the patient improved significantly. Oral hygiene improved significantly.
The case posed complex challenges along the way. Access to posterior teeth was difficult, and despite repeated attempts at maintaining marginal ridge levels of 47, we failed due to bonding failures, lack of antagonist, and pressure from the 48. The marginal ridges of 47 and Posttreatment radiographs [ Figure 11 ] confirmed that skeletal growth was complete as assessed by CVMI. There was no evidence of bone loss or significant root resorption more than Grade 1 (rounding off of tips <25% of root length). [2] There was no periapical pathology. Root paralleling was fair considering the variations in tooth morphologies.
The shapes of the anterior teeth were anomalous and required esthetic laminates. However, the patient has not opted for the same yet. The overbite was slightly shallow. This was done with the view that laminates would be provided for anterior teeth. The overjet could have been increased by stripping the lower anteriors as there was a 2 mm lower anterior Bolton's excess. However, as anticipated mandibular growth increments were negligible, it was not done. Even in retention 3 years later, the overjet has remained the same. The body length (Go-Pg) has remained unchanged over this period. The chosen treatment plan did well to deal with the stated orthodontic problems and helped achieve near-normal maxillomandibular relations, a good functional occlusion, near-normal interincisal relations, a harmonious soft-tissue drape, and a huge improvement in smile esthetics to the extent that it brought about manifold improvement in the young, sprightly girl's quality of life. With no anticipated growth, it is expected that the stability would continue further.
Declaration of patient consent
The authors certify that they have obtained all appropriate patient consent forms. In the form the patient(s) has/have given his/her/their consent for his/ her/their images and other clinical information to be reported in the journal. The patients understand that their names and initials will not be published and due efforts will be made to conceal their identity, but anonymity cannot be guaranteed.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest.
